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PASSIVE DISTRIBUTED FILTER SYSTEM 
AND METHOD 

For this application and pursuant to 35 USC Section 
120, the inventors herein claim priority to and the bene?t of 
the ?ling date of the following copending commonly 
assigned provisional applications: “IMPROVED DISTRIB 
UTED POTS FILTER METHOD FOR SIMULTANEOUS 
DSL AND POTS COMMUNICATION ON EXISTING 
CUSTOMER PREMISE WIRING”, ?led Dec. 17, 1996, 
and assigned Ser. No. 60/032,754, “DIGITAL SUB 
SCRIBER LOOP DATA COMMUNICATIONS METHOD 
ENABLING SIMULTANEOUS DATAAND POTS WITH 
OUT POTS FILTERS/SPLITTERS OR SPECIAL PRE 
MISES WIRING”, ?led Dec. 17, 1996, and assigned Ser. 
No. 60/033,660, “INTEGRATED POTS FILTER”, ?led 
Dec. 30, 1996, and assigned Ser. No. 60/034,457, and 
“PASSIVE POTS FILTER WITH IMPROVED 
SIDETONE”, ?led Feb. 6, 1997, and assigned Ser. No. 
60/037,445. The foregoing documents are incorporated 
herein by reference. 

FIELD OF THE INVENTION 

The present invention generally relates to the art of data 
communications and telephony, and, more particularly, to a 
passive distributed ?lter system and method for enabling 
reliable and ef?cient decoupling of tWo simultaneous com 
munications channels on a telephone connection at a plu 
rality of sites. The passive distributed ?lter system and 
method are particularly suited for decoupling a plain old 
telephone system (POTS) channel on a telephone connection 
for a plurality of POTS communications devices, While 
permitting and not interfering With another communications 
channel (e.g., digital subscriber line (DSL), asymmetric 
DSL (ADSL), symmetric ADSL (SDSL), rate adaptive digi 
tal subscriber line (RADSL), very high speed ADSL 
(VADSL), etc.) that is communicated simultaneously With 
the POTS channel on the telephone connection. In this 
conteXt, the invention is referred to as a distributed POTS 

?lter (DPF). 

BACKGROUND OF THE INVENTION 

Recently, in the art of telephony, 2-Wire copper telephone 
connections have been utiliZed for communicating tWo 
simultaneous channels, such as both digital data and analog 
voice signals. For eXample, a high speed digital subscriber 
line (DSL) channel (e.g., ADSL, SDSL, RADSL, VADSL, 
etc.) and a plain old telephone system (POTS) channel can 
be established over a single physical 2-Wire connection. The 
signals are typically separated in frequency. The POTS 
channel usually eXhibits a frequency spectrum of about 0 
KHZ to about 4 KHZ, Whereas the ADSL channel eXhibits a 
frequency spectrum of about 20 KHZ to about 500 KHZ. 
A POTS splitter is utiliZed to decouple the channels. A 

POTS splitter is typically a passive or active one-to-tWo port 
device. It often includes a loW pass ?lter to minimiZe high 
frequency transients produced by on-hook/off-hook transi 
tions so as to prevent tainting or sloWing of the high speed 
data on the DSL channel. Also, it is usually con?gured to 
provide a high impedance to the telephone line in the ADSL 
frequency band in order to prevent ADSL poWer from being 
imparted on the POTS communications device that is con 
nected to the line. Because of the foregoing requisite 
functionality, POTS splitters are usually expensive devices 
and are oftentimes installed on a physical Wall of a premise, 
such as on an outside Wall of a building. Furthermore, 
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2 
generally, POTS splitters require installation by a skilled 
telephone company Worker, not the premise oWner, resulting 
in undesirable installation time, labor, and eXpense. 
The speci?cation of POTS splitters has been the subject of 

several industry standards bodies. For eXample, see Ameri 
can National Standards Institute, ANSI T1.413-1995, Sec 
tions 8 and 10, regarding ADSL/POTS splitters. Moreover, 
as an eXample of a possible implementation of a POTS 
splitter, see J. Cook, P. Sheppard, “ADSL and VADSL 
Splitter Design and Telephony Performance,” IEEE Journal 
on Selected Areas in Communications, December 1995. 

A heretofore unaddressed need eXist in the industry for an 
improved system and method for more ef?ciently and inex 
pensively implementing POTS splitters. 

SUMMARY OF THE INVENTION 

Brie?y described, the present invention provides for a 
passive distributed ?lter system and method for enabling 
decoupling of ?rst and second simultaneous communica 
tions channels on a telephone connection. The passive 
distributed ?lter system and method are particularly suited 
for decoupling a plain old telephone system (POTS) channel 
on a telephone connection for a plurality of POTS commu 
nications devices located at a plurality of different sites, 
While permitting and not appreciably interfering With 
another communications channel (e.g., DSL, ADSL, SDSL, 
RADSL, VADSL, etc.) that is communicated simulta 
neously With the POTS channel on the telephone connec 
tion. In this conteXt, the invention is referred to as a 
distributed POTS ?lter (DP) system. 

In architecture, the passive distributed ?lter system is 
constructed as folloWs. A plurality of ?rst communications 
devices (e.g., telephones or other POTS devices) at various 
sites in a premise, as an eXample, are connected to a 
telephone connection by Way of a respective plurality of 
passive distributed ?lters. Each distributed ?lter comprises a 
passive automatic control mechanism and a passive ?rst 
channel ?lter (e.g., a POTS ?lter). The ?rst channel ?lter is 
a one-to-one port device, unlike conventional POTS 
splitters, Which are generally one-to-tWo port devices. The 
automatic control mechanism is con?gured to isolate the 
?rst channel ?lter When a respective ?rst communications 
device is inactive (on-hook). Further, the distributed ?lter is 
con?gured to interface communications on a ?rst channel 
(e.g., POTS) on the telephone connection With the respective 
?rst communications device When the ?rst communications 
device is active (off-hook). Moreover, a second communi 
cations device (e.g., an DSL, ADSL, SDSL, RADSL, or 
VADSL modem) is connected to the telephone connection 
and communicates signals over a second channel (e. g., DSL, 
ADSL, SDSL, RADSL, VADSL, etc.), simultaneously With 
the ?rst channel. As a result of the invention, an inexpensive 
passive distributed ?lter associated With each POTS device 
prevents on-hook/off-hook transitions from interfering With 
the second channel communications. 
The invention can also be conceptualiZed as providing a 

method for implementing a passive distributed ?lter system 
for enabling decoupling of ?rst and second communications 
channels on a telephone connection at a plurality of sites. In 
this regard, the method can be broadly summariZed as 
folloWs: (a) interfacing a plurality of ?rst channel commu 
nications devices With the telephone connection using a 
distributed ?lter, the ?rst channel communications devices 
con?gured to communicate over the telephone connection 
via a ?rst channel, the distributed ?lter comprising an 
automatic control mechanism and a ?rst channel ?lter, the 
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automatic control mechanism con?gured to isolate the ?rst 
channel ?lter When a respective ?rst communications device 
is inactive, the distributed ?lter con?gured to interface 
communications on a ?rst channel on the telephone connec 
tion With the respective ?rst communications device When 
the ?rst communications device is active; (b) interfacing a 
second channel communications device to the telephone 
connection, the second channel communications device con 
?gured to communicate over the telephone connection via a 
second channel; and (c) permitting noninterfering simulta 
neous communications via the ?rst and second channels 
over the telephone connection. 

The invention has numerous advantages, a feW of Which 
are delineated hereafter, as merely examples. 
An advantage of the invention is that it can be used in any 

data communication environment Where a single physical 
connection (2-Wire) has at least tWo communications chan 
nels (e.g., a high speed DSL, ADSL, SDSL, RADSL, or 
VADSL link in combination With a POTS link), Where the 
channels are separated by frequency. 

Another advantage of the invention is that it can be used 
to affect economical deployment of a DSL, ADSL, SDSL, 
RADSL, or VADSL communications channel simulta 
neously in combination With a POTS communications chan 
nel on a telephone connection. 

Another advantage of the invention is that its automatic 
control mechanism acts as an automatic sWitch, to connect 
a POTS ?lter When a telephone is off-hook and to disconnect 
the POTS ?lter When the telephone is on-hook, Without 
adversely affecting communications on the other simulta 
neous communications channel. The on-hook/off-hook tran 
sition is totally transparent to the user, and all telephone 
functions Work as usual (ringer, pulse, and tone dialing, 
voice communication, etc.). 

Another advantage of the invention is that it is simple in 
design, efficient in operation, and easily and economically 
manufactured on a mass scale. 

Another advantage of the invention is that it can be 
employed Within a conventional telephone, thereby produc 
ing an integrated system. In this regard, telephone manu 
facturers can produce and sell telephones that are capable of 
operating in a tWo channel system. For example, a telephone 
manufacturer may sell a telephone that is “ADSL ready” in 
that it can be utiliZed With a connection having both a POTS 
channel and an ADSL channel. 

Another advantage of the invention is that it provides for 
an improved POTS ?lter With better sidetone than conven 
tional POTS ?lters. 

Another advantage of the invention is that it utiliZes very 
loW cost passive components. 

Another advantage of the invention is that it is suitable for 
homeoWners in that it does not require sophisticated instal 
lation. 

Another advantage of the invention it that it meets surge 
and safety requirements of industry standard UL1950, Third 
Edition, and applicable requirements of FCC, Part 68. 

Other objects, features, and advantages of the present 
invention Will become apparent to one With skill in the art 
upon examination of the folloWing draWings and detailed 
description. It is intended that all such additional objects, 
features, and advantages be included herein Within the scope 
of the present invention, as is de?ned in the appended 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention can be better understood With reference to 
the folloWing draWings. The draWings are not necessarily to 
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4 
scale, emphasis instead being placed upon clearly illustrat 
ing principles of the present invention. Furthermore, in the 
draWings, like reference numerals designate corresponding 
part throughout the several vieWs. 

FIG. 1 is a circuit diagram of a distributed POTS ?lter 
(DPF) in accordance With the present invention; 

FIG. 2 is a physical vieW of a DPF system utiliZing a 
plurality of the DPF of FIG. 1; 

FIG. 3 is an abstract vieW of the DPF system of FIG. 2; 

FIG. 4 is a physical vieW of an external DPF that is 
disposed external to a telephone; 

FIG. 5 is a physical vieW of an internal DPF that is 
disposed internal to a telephone; and 

FIG. 6 is a circuit diagram of a possible implementation 
of a POTS ?lter of FIG. 1, Which provides improved 
sidetone. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

A distributed ?lter, and particularly, a distributed POTS 
?lter (DPF), in accordance With the present invention is 
illustrated in FIG. 1 and is generally denoted by reference 
numeral 10. It can be utiliZed to decouple tWo communica 
tion channels on a single 2-Wire telephone connection that 
are separated by frequency. In the preferred embodiment, the 
DPF 10 is utiliZed in connection With a POTS channel and 
another high speed channel, such as a digital subscriber line 
(DSL) channel (e.g., ADSL, SDSL, RADSL, VADSL, etc.). 
The architecture of the DPF 10 Will be described ?rst and 

then the operation thereafter. In architecture, as illustrated in 
FIG. 1, the DPF 10 generally includes a POTS ?lter 12 
connected in series With an automatic control mechanism 
14. 
The automatic control mechanism 14 is designed to be 

connected directly to the customer premise Wiring 16, 
particularly, tip and ring connections 16a, 16b, Which are in 
turn connected to respective tip and ring lines of a conven 
tional telephone connection 23. The automatic control 
mechanism 14 is con?gured to automatically either isolate 
or interface the POTS ?lter 12 (in the telephony voice 
spectrum) based upon the off-hook/on-hook status, 
respectively, of POTS communications devices 33 relative 
to the a customer premise Wiring 16. In the context of this 
document, POTS communications devices include devices 
that operate on the Public SWitched Telephone NetWork 
(PSTN), for example but not limited to, telephones, speaker 
phones, analog modems, facsimile machines, cordless 
phones, etc. 

Structurally, the preferred embodiment of the automatic 
control mechanism 14 is implemented as a balanced netWork 
in that the circuitry connected to the tip and ring lines is 
equivalent. In the balanced con?guration, each side com 
prises tWo diodes, one capacitor, and one resistor. More 
speci?cally, referring to FIG. 1, tip line circuitry 18a 
includes the folloWing parallel components: diode D1, diode 
D2, capacitor C1, and resistor R1. Ring line circuitry 18b 
includes the folloWing circuit components: diode D3, diode 
D4, capacitor C2, and resistor R2 having values that corre 
spond With D1, D2, C1, and R1, respectively. In the pre 
ferred embodiment, D1—D4 are model D1N4001 diodes, C1 
and C2 are 10 nF, and R1 and R2 are 10 K9. 

The functionality of the aforementioned circuit elements 
is as folloWs. When a telephone or other POTS communi 
cations device 33 is on-hook, the direct current (DC) resis 
tance of the POTS communications device 33 is greater than 



5,848,150 
5 

5 M9. In this event, very little current is draWn from the 
customer premise Wiring 16, and the diodes D1—D4 of FIG. 
1 are essentially unbiased. Unbiased diodes present a high 
alternating current (AC) impedance in series With the POTS 
?lter 12, thereby disconnecting (or isolating) the POTS ?lter 
12 (and associated loading) from the customer premise 
Wiring 16. This reduction in loading signi?cantly reduces 
transmission loss and reduces sidetone degradation. In 
addition, the resistors R1, R2 shunt the leakage circuit 
around the diodes D1—D4 in the on-hook state, yet are a high 
enough impedance to maintain the POTS ?lter 12 in isola 
tion from the customer premise Wiring 16. The total imped 
ance provides approximately 20 K9 isolation. The resistors 
R1, R2 also support transmission of caller identi?cation (ID) 
signals in a caller ID receiver that bridges the customer 
premise With high terminating impedance (e.g., non 
terminating). Other high termination impedance services, 
such as message Waiting, are also supported. 
When a POTS communications device 33 transitions to an 

off-hook state from the on-hook state, a DC current in the 
range of betWeen about 20 mA to about 100 mA is draWn 
from the customer premise Wiring 16 through either the 
diodes D1, D4 or the diodes D3, D2, depending upon the 
polarity of tip and ring lines 16a, 16b. The parallel opposing 
diode pairs D1, D2 and D3, D4 ensure that a forWard bias 
condition Will exist on the diode pairs, regardless of the 
polarity of the tip and ring lines 16a, 16b (tip and ring 
reversal). The forWard biased diodes, for example, D1 and 
D4 When the tip line 16a is positive With respect to the ring 
line 16b, present a very loW AC impedance (approximately, 
2 Q) to the voice signal. The total forWard DC voltage drop 
(1.4 volts DC at 20 mA) minimally impacts telephone 
performance. Further, the capacitors C1, C2 are designed to 
shunt high frequencies (such as DSL frequencies) around the 
diodes in order to minimiZe distortion. The DSL frequencies 
therefore experience the linear high impedance of the POTS 
?lter 12 at tip and ring lines 21a, 21b. 
As further shoWn in FIG. 1, the POTS ?lter 12 is cascaded 

With the automatic control mechanism 14 via tip and ring 
connections 21a, 21b. More speci?cally, the tip line circuitry 
18a is connected betWeen the customer premise Wiring tip 
16a and the POTS ?lter 12, and the ring line circuitry 18b 
is connected betWeen the customer premise Wiring ring line 
16b and the POTS ?lter 12. The POTS ?lter 12 provides tip 
and ring connection 23a, 23b for connection to a POTS 
communications device, for example, a telephone, speaker 
phone, analog modem, facsimile machine, cordless 
telephone, etc. The POTS ?lter 12 can be implemented With 
any suitable circuitry, passive or active, for decoupling a 
POTS communications channel from the combined signal 
on the tip and ring connections 16a, 16b having the plurality 
of channels. The preferred embodiment of the POTS ?lter 12 
utiliZes a neW speci?c implementation having improved 
sidetone, Which design Will be further described in detail 
later in this document in connection With FIG. 6. 

Note that the POTS ?lter 12 of FIG. 1 is a one-to-one port 
device, unlike conventional POTS splitters, Which are typi 
cally one-to-tWo port devices With one port receiving the 
combined signal and the other tWo each outputting a respec 
tive channel. HoWever, the functionality of the POTS ?lter 
12 and the POTS splitter are similar in that they both parse 
out a POTS channel from a communications connection 
having more than one communications channel. 
Accordingly, the POTS ?lter 12 of FIG. 1 can be imple 
mented With a POTS splitter, if desired, by using only tWo 
of its ports. Many designs of POTS splitters are knoWn in the 
art. 
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A DPF system 28 that utiliZes a plurality n of DPFs 10 

(FIG. 1) is shoWn in FIG. 2. Referring to FIG. 2, a customer 
premise 31 is shoWn With a plurality of telephones 33 having 
a DPF 10 connected in the series With each telephone 33, 
betWeen the customer premise Wiring 16 and each telephone 
33. Any number of telephones 33 can be supported, up to the 
ringer equivalence number (REN) limit. 
The customer premise Wiring 16 can be connected to a 

telephone line 35 by Way of a netWork interface (NI) 37. The 
netWork interface 37 is Well knoWn in the art. 

Data terminal equipment (DTE) 39 can be interfaced With 
the customer premise Wiring 16 by Way of any suitable 
communications device 41, for instance, a data channel 
modem, in order to permit communications over a second 
communications channel. This second communications 
channel can exist concurrently With the ?rst communications 
channel (POTS channel) on the telephone connection 35 
Without any appreciable interference to each, in accordance 
With the invention. A local connection 43 interconnects the 
DTE 39 With the communications device 41. In the preferred 
embodiment, the communications device 41 is a conven 
tional digital subscriber line (DSL) modem. 

FIG. 3 is an abstract vieW of the DPF system 28 (FIG. 2) 
shoWing that the system 28 can be vieWed as a plurality of 
parallel distributed POTS ?lter elements, each of Which are 
situated betWeen the customer premise Wiring 16 and a 
respective telephone 33. As shoWn, these distributed POTS 
?lter elements are in parallel With the second channel 
communications device, the DTE 39, relative to the cus 
tomer premise Wiring 16. 
The DPF 10 can be implemented in a simple user friendly 

con?guration that is external to a telephone 33, as shoWn in 
FIG. 4. Referring to FIG. 4, in this embodiment, the DPF 10 
is preferably situated Within a suitable housing 45 having 
tWo ports: ajack 47 (e.g., RJ-11) and a plug 48 (e.g., RJ-11). 
The DPF 10 is electrically connected betWeen the jack 47 
and plug 48 so that the automatic control mechanism 14 is 
directly connected to the plug 48, and the POTS ?lter 12 is 
directly connected to the jack 47. Furthermore, for installa 
tion and operation, a telephone 33 or other POTS device is 
connected to the jack 47, and the plug 48 of the DPF 
apparatus 44 is connected to the customer premise Wiring 16 
via a mating jack (e.g., a Wall outlet RJ-11 jack) associated 
With the customer premise Wiring 16. 

Optionally, as indicated by phantom lines in FIG. 4, the 
housing 45 may also include a jack 49 for connection to a 
second channel communications device, for example, an 
ADSL modem 41. In this embodiment, the jack 49 is 
connected to tip and ring lines 16 and the plug 48, as shoWn. 
The DPF 10 can also be implemented internally Within a 

telephone 33, as illustrated in FIG. 5, betWeen the telephone 
connection and the telephone circuitry (not shoWn for 
simplicity). This implementation results in several advan 
tages: reduced cost due to one less housing, resulting in a 
reduced DSL deployment cost; reduced overall siZe; 
improved logistics in that there is no DPF 10 dangling on a 
telephone cord or the necessity to hide or replace the DPF 
10; and a neW product line for telephone manufacturers. 

Apossible implementation of the POTS ?lter 12 is shoWn 
in FIG. 6 and generally denoted by reference numeral 12‘. 
The POTS ?lter 12‘ of FIG. 6 is preferred in that it has 
demonstrated excellent sidetone performance. Many con 
ventional POTS ?lters demonstrate very poor sidetone per 
formance. In general, the improved POTS ?lter 12‘ of FIG. 
6 utiliZes a tuning technique (tuning circuits C3, R3 and C4, 
R4) to improve sidetone, but is still a passive POTS ?lter 
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device. The tuned frequency and quality factor Q are opti 
miZed to improve sidetone in the region most required, in 
this case, are optimized in the range betWeen about 1 KHZ 
and about 3 KHZ. 

More speci?cally, as shoWn in FIG. 6, the improved 
POTS ?lter 12‘ is a one-to-one port device. In general, it is 
implemented by modifying a balanced 5th-order 0.01 
dB-ripple Chebyshev ?lter (note that the 5th reactance 
component is based upon a 27 to 33 nF capacitance asso 
ciated With the second channel communications device and 
Which appears betWeen connections 21a, 21b) With tuning 
circuit components, comprised of a capacitor (C3, C4) in 
series With a de-Q resistor (R3, R4, respectively) on each 
balanced side. In architecture, referring to FIG. 6, the 
improved POTS ?lter 12‘ includes, on the tip side, an 
inductor L1 connected to the tip line 21a from the automatic 
control mechanism 14 (FIG. 1). A series combination of a 
capacitor C3 and a resistor R3 is connected betWeen the 
node 51a and a node 23a. Also, betWeen the nodes 51a and 
23a is an inductor L2. In the preferred embodiment, inductor 
L1, inductor L2, resistor R3, and capacitor C3 have the 
folloWing circuit values: 8 mH, 8 mH, 1009, and 1 pF, 
respectively. 
On the ring side of the circuit, an inductor L3 is connected 

to the ring line 21b. An inductor L4 is situated betWeen the 
nodes 51b and 23b. Also, betWeen these nodes 51b and 23b 
is situated a series combination of a capacitor C4 and a 
resistor R4. In the preferred embodiment, inductor L3, L4, 
resistor R4, and capacitor C4 have the folloWing circuit 
values: 8 mH, 8 mH, 100 Q, and 1 pF, respectively. 

The inductors L1 and L3, as Well as the inductors L2 and 
L4, may be implemented as mutually coupled inductors. In 
other Words, the inductors L1 and L3 may be implemented 
With a ?rst transformer, and/or the inductors L2 and L4 may 
be implemented With a second transformer. Use of these 
transformers may reduce the cost of the POTS ?lter 12‘. 

Several capacitors are connected betWeen the tip and ring 
sides. In particular, a capacitor C5 is connected betWeen tip 
and ring lines 23a, 23b. In the preferred embodiment, 
capacitor C5 is 27 nF. Further, a capacitor C6 is connected 
betWeen the tip and ring lines 51a, 51b. In the preferred 
embodiment, the capacitor C6 is 56 nF. 
When the improved POTS ?lter 12‘ is operational, the 

inductors L1, L3 provide high impedance to high 
frequencies, particularly those frequencies in the ADSL 
band. The capacitors C3, C4 resonate With the inductors L2, 
L4 in order to parallel resonate at the geometric mean of 
about 1 KHZ and about 3 KHZ. This feature improves 
telephone sidetone performance in the 1 to 3 KHZ band by 
improving impedance (restoring the resistance and capaci 
tive reactance) presented to the telephone 33 as compared to 
a pure L-C (inductor/capacitor) ?lter structure in prior art 
embodiments. 

OPERATION 

The overall operation of a DPF 10 is noW described 
hereafter. Initially, assume that a respective telephone or 
other POTS communications device 33 is on-hook. In this 
case, the direct current (DC) resistance of the telephone 33 
is greater than 5 M Q. In this event, very little current is 
draWn from the customer premise Wiring 16, and the diodes 
D1—D4 of FIG. 1 are essentially unbiased. With regard to 
POTS signals, the unbiased diodes present a high alternating 
current (AC) impedance in series With the POTS ?lter 12, 
thereby disconnecting (or isolating) the POTS ?lter 12 (and 
associated loading) from the customer premise Wiring 16. 

10 

15 

20 

25 

30 

35 

40 

45 

55 

60 

65 

8 
This reduction in loading signi?cantly reduces POTS trans 
mission loss and reduces telephone sidetone degradation. In 
addition, the resistors R1, R2 shunt the leakage circuit 
around the diodes D1—D4 in the on-hook state, yet are a high 
enough impedance to maintain the POTS ?lter 12 in isola 
tion from the customer premise Wiring 16. The total imped 
ance provides approximately 20 K9 isolation. 
When the POTS communications device 33 transitions to 

an off-hook state from the on-hook state, a DC current in the 
range of betWeen about 20 mA to about 100 mA is draWn 
from the customer premise Wiring 16 through the diodes D1, 
D4. The parallel opposing diodes D2, D3, respectively, 
ensure that a forWard biased condition Will eXist on one of 
the tWo diodes D1, D2 in the tip circuitry 18a and one of the 
tWo diodes D3, D4 of ring circuitry 18b, regardless of the 
polarity of the tip and ring lines 16a, 16b (tip and ring 
reversal). The forWard biased diodes present a very loW AC 
impedance (approximately, 2 Q each diode) to the voice 
signal. The total forWard DC voltage drop (1.4 volts DC at 
20 mA) minimally impacts telephone performance. 
The capacitors C1, C2 shunt high frequencies (such as 

DSL frequencies) around the diodes in order to minimiZe 
distortion. Furthermore, the ?rst inductor stage of the POTS 
?lter 12 provides high impedance to high frequencies (e.g., 
ADSL frequencies). 

Accordingly, the DPF 10 acts as an automatic sWitch in 
that it disconnects (isolates) the POTS ?lter 12 When the 
telephone 33 is on-hook and connects (interfaces) the POTS 
?lter 12 When the telephone is off-hook. This action is totally 
transparent to the user, as all telephone functions Work as 
usual (ringing, pulse, and tone dialing, voice 
communication, etc.). 
Many variations and modi?cations may be made to the 

preferred embodiment of the invention Without departing 
substantially from the spirit and principles of the invention. 
For eXample, although not an optimal con?guration, the 
automatic control mechanism 14 may be implemented With 
an unbalanced circuit (essentially With either circuitry 18a or 
18b, not both) or With an electrically equivalent set of circuit 
components. As another eXample, again, although not an 
optimal con?guration, the POTS ?lter 12‘ may be imple 
mented With an unbalanced circuit (essentially With either 
L1, L2, C3, C5, C6, R3 or L3, L4, C4, C5, C6, R4) or With 
an electrically equivalent set of circuit components. All such 
modi?cations and variations are intended to be included 
herein Within the scope of the present invention, as is de?ned 
by the folloWing claims. 

In the claims set forth hereinafter, the structures, 
materials, acts, and equivalents of all “means” elements and 
“logic” elements are intended to include any structure(s), 
material(s), or act(s) for performing the functions speci?ed 
in connection With the elements. 

I claim: 
1. A passive distributed ?lter for enabling decoupling of 

?rst and second simultaneous communications channels on 
a telephone connection, comprising: 

a ?rst channel ?lter con?gured to decouple a ?rst channel 
from a combined signal having said ?rst channel and a 
second channel on said telephone connection; and 

an automatic control mechanism con?gured to isolate said 
?rst channel ?lter from said telephone connection When 
a ?rst channel device connected thereto is on-hook and 
con?gured to interface said ?rst channel ?lter With said 
telephone connection When said ?rst channel device is 
off-hook. 

2. The ?lter of claim 1, Wherein said ?rst channel ?lter is 
a POTS ?lter and said ?rst channel is a POTS channel. 
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3. The ?lter of claim 1, wherein said ?rst and second 
channels utilize different frequency ranges. 

4. The ?lter of claim 1, Wherein said ?rst channel ?lter 
comprises a balanced 5”1 order Chebyshev ?lter With a 
tuning circuit con?gured to enhance telephone sidetone 
response betWeen about 1 KHZ and about 3 KHZ. 

5. The ?lter of claim 1, Wherein said ?rst channel ?lter 
comprises: 

cascaded ?rst and second inductance circuits on each of 
tip and ring connections; and 

a capacitance circuit in parallel With each second induc 
tance circuit and con?gured to resonate With a corre 
sponding second inductance circuit. 

6. The ?lter of claim 2, Wherein said second channel is a 
digital subscriber line (DSL) channel. 

7. The ?lter of claim 5, Wherein each of said ?rst and 
second inductance circuits comprise a pair of mutually 
coupled inductors. 

8. The system of claim 1, Wherein said automatic control 
mechanism includes parallel opposing diodes connected to 
said telephone connection. 

9. A telephone for connecting to a telephone connection 
having a POTS channel combined With a second commu 
nications channel, comprising: 

a POTS ?lter con?gured to decouple said POTS channel 
from a combined signal having said POTS channel and 
said second communications channel on said telephone 
connection; and 

an automatic control mechanism con?gured to isolate said 
POTS ?lter from said telephone connection When said 
telephone is on-hook and con?gured to interface said 
POTS ?lter With said telephone connection When said 
telephone is off-hook. 

10. A distributed ?lter apparatus for connecting a POTS 
communication device to a telephone connection having a 
POTS channel and a second communications channel and 
for decoupling the POTS channel, comprising: 

a housing With ?rst and second ports, said ?rst port 
adapted for connection to said telephone connection 
and said second port adapted for connection to said 
POTS communication device; 

a POTS ?lter Within said housing and connected to said 
second port, said POTS ?lter con?gured to decouple 
said POTS channel from a combined signal having said 
POTS channel and said second communications chan 
nel on said telephone connection; and 

an automatic control mechanism Within said housing and 
connecting said POTS ?lter and said ?rst port, said 
automatic control mechanism con?gured to isolate said 
POTS ?lter from said telephone connection When said 
POTS communications device is on-hook and con?g 
ured to interface said POTS ?lter With said telephone 
connection When said POTS communications device is 
off-hook. 

11. The apparatus of claim 10, further comprising a third 
port associated With said housing con?gured to connect a 
second communications device adapted to utiliZe said sec 
ond communications channel With said telephone connec 
tion. 

12. Apassive distributed ?lter system for enabling decou 
pling of ?rst and second communications channels on a 
telephone connection, comprising: 

a plurality of ?rst communications devices; 
a plurality of distributed ?lters corresponding respectively 

With and connecting each of said ?rst communications 
devices to said telephone connection, each said distrib 
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10 
uted ?lter comprising an automatic control mechanism 
and a ?rst channel ?lter, said automatic control mecha 
nism con?gured to isolate said ?rst channel ?lter When 
a respective ?rst communications device is inactive, 
said distributed ?lter con?gured to interface commu 
nications on a ?rst channel on said telephone connec 
tion With said respective ?rst communications device 
When said ?rst communications device is active; and 

a second communications device connected to said tele 
phone connection and communicating signals over a 
second channel. 

13. The system of claim 12, Wherein said ?rst channel 
?lter is a POTS ?lter. 

14. The system of claim 12, Wherein said ?rst channel is 
a POTS channel and said second channel is a DSL channel. 

15. The system of claim 12, Wherein said ?rst and second 
channels utiliZe different frequency ranges. 

16. The system of claim 12, Wherein said ?rst channel 
?lter comprises a balanced 5”1 order Chebyshev ?lter With a 
tuning circuit con?gured to enhance frequency response 
betWeen about 1 KHZ and about 3 KHZ. 

17. The system of claim 12, Wherein said ?rst channel 
?lter comprises: 

cascaded ?rst and second inductance circuits on each of 
tip and ring connections; and 

a capacitance circuit in parallel With each second induc 
tance circuit and con?gured to resonate With a corre 
sponding second inductance circuit. 

18. The system of claim 14, Wherein said automatic 
control mechanism includes parallel opposing diodes con 
nected to said telephone connection. 

19. A passive distributed POTS ?lter system for enabling 
decoupling of a POTS channel and a second communica 
tions channel on a telephone connection, comprising: 

a plurality of POTS communications devices; 
a plurality of distributed POTS ?lters corresponding 

respectively With and connecting each of said POTS 
communications devices to said telephone connection, 
each said distributed POTS ?lter comprising an auto 
matic control mechanism and a POTS ?lter, said auto 
matic control mechanism con?gured to isolate said 
POTS ?lter When a respective POTS communications 
device is on-hook, said distributed POTS ?lter con?g 
ured to permit POTS communications over a POTS 
channel on said telephone connection With said respec 
tive POTS communications device When said POTS 
communications device is off-hook; and 

a second communications device connected to said tele 
phone connection and communicating signals over a 
second channel, said POTS and second channels being 
communicated over said telephone connection concur 
rently. 

20. The system of claim 19, Wherein said second channel 
is a DSL channel. 

21. The system of claim 19, Wherein said POTS ?lter 
comprises a balanced 5th order Chebyshev ?lter With a 
tuning circuit con?gured to enhance frequency response 
betWeen about 1 KHZ and about 3 KHZ. 

22. The system of claim 19, Wherein said POTS ?lter 
comprises: 

cascaded ?rst and second inductance circuits on each of 
tip and ring connections; and 

a capacitance circuit in parallel With each second induc 
tance circuit and con?gured to resonate With a corre 
sponding second inductance circuit. 

23. Amethod for implementing a passive distributed ?lter 
system for enabling decoupling of ?rst and second commu 
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nications channels on a telephone connection at a plurality 
of sites, comprising the steps of: 

interfacing a plurality of ?rst channel communications 
devices With said telephone connection using a distrib 
uted ?lter, said ?rst channel communications devices 
con?gured to communicate over said telephone con 
nection via a ?rst channel, said distributed ?lter com 
prising an automatic control mechanism and a ?rst 
channel ?lter, said automatic control mechanism con 
?gured to isolate said ?rst channel ?lter When a respec 
tive ?rst communications device is inactive, said dis 
tributed ?lter con?gured to interface communications 
on a ?rst channel on said telephone connection With 
said respective ?rst communications device When said 
?rst communications device is active; and 

interfacing a second channel communications device to 
said telephone connection, said second channel com 
munications device con?gured to communicate over 
said telephone connection via a second channel; and 
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permitting noninterfering simultaneous communications 

via said ?rst and second channels over said telephone 
connection. 

24. The method of claim 23, further comprising the step 
of using POTS ?lters as said ?rst channel ?lters and a POTS 
channel as said ?rst channel. 

25. The method of claim 23, further comprising the step 
of utiliZing different nonoverlapping frequency ranges for 
said ?rst and second channels. 

26. The method of claim 23, further comprising the steps 
of: 

utiliZing a POTS channel as said ?rst channel; and 
utiliZing a digital subscriber line (DSL) channel as said 

second channel. 
27. The method of claim 23, further comprising the step 

of utiliZing a tuning circuit in said distributed ?lter to 
enhance frequency response betWeen about 1 KHZ and about 
3 KHZ. 
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